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LBM analysis of the effects of gas velocity on the ﬂ&} ’pattern
of liquid film on the pre-filming sgrf&}e/

. O :
YU Wei-ran, ZHOU Xun, LI Wei-Zhon
o)
(Key Laboratory of Ocean Energy Utilization and Energy Consefﬁati n of Ministry of Education,

Dalian University of Technology,Dalia)leGO ,China)
y )

Abstract: In order to investigate the shearing effects of ai/rﬂlg;(ﬁv { aviation fuel on the flow pattern on the
pre-filming surface in the airblast atomizers, this pagi firstly modifies the phase-field-based lattice
Boltzmann model for two-phase flows in the literaﬁufé~,‘§h n verifies its accuracy and reliability through a
benchmark case. Afterward, the model is used go\simulate the flow of liquid film on the pre-filming
surface driven by co-current airflow,and t iﬁ?hknce of airflow on the flow pattern of liquid film under
different air velocities has been analyzed, Nutnerical results indicate that the present model can accurately
track the morphological changes of thé gas-liquid interface with a large density ratio. The velocity
difference between gas and liquid<in"(ri)uc)e; the Kelvin-Helmholtz instability at the interface. Therefore,
when the gas velocity increases ,ff/'e shearing effects of gas enhances arousing higher amplitude surface-
waves. Besides, the spreac‘ )gsxy)ce;cs of liquid film on the pre-filming surface is accelerated. The

volatility of free sur[ﬁi,s{n idnced as well.
C

Key words: liquid film flovv/pattern;lattice boltzmann model;gas velocity;gas-liquid interface
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